Introduction
Transfusion of blood and blood products in the appropriate clinical setting can be a lifesaving measure. However, millions of patients in low-income countries (LICs) do not have timely access to this vital resource.1 Sub-Saharan Africa (SSA) has one of the largest and poorest populations in the world with substantial transfusion requirements and a need for blood and blood products that exceeds current availability (Fig. 1) . 2 This unmet need is demonstrated by continually high mortality rates associated with reversible conditions of acute blood loss including haemorrhage and anaemia.
The World Health Organization (WHO) estimates that roughly 108 million units of blood are donated globally each year. 3 Approximately half of these donations occur within high-income countries (HICs), which constitute only 18% of the world's population. 4 The disparity between HICs and LICs becomes more evident when comparing donation rates. The WHO estimates a blood donation rate of 1% would meet a nation's most basic blood requirements. 5 The median blood donation rate in HICs is 3.68%, 1.17% in middle-income countries, and only 0.39% in LICs (Fig. 2 . 3 Of the 75 countries with donation rates of <1%, 40 countries are in the WHO African Region. 3, 4 In 2006, the countries in SSA collected less than half of their estimated minimum blood donation requirement. 6 Overcoming these deficiencies is essential to not only meeting the transfusion needs of the population but also reaching three health-related Millennium Development Goals: reducing child mortality, improving maternal health, and combating HIV/AIDS, malaria, and other diseases. 7 Anaemia is a major cause of child mortality in SSA and complicates one-third of childhood hospital admissions with febrile illnesses. 8 The Fluid Expansion as Supportive Therapy (FEAST) trial conducted in East Africa found that 52% of severely anaemic children (haemoglobin <5 g/dL) who did not receive blood transfusions died within 8 h of hospital admission, 8 90% of whom died within 2.5 h. 8 In contrast, the mortality rate amongst those who received a blood transfusion on hospital admission dropped to 4%. 8 This data emphasizes that prompt initiation of blood transfusion therapy is vital for the survival of these children. SSA has the highest maternal mortality rate in the world, and post-partum haemorrhage, accounting for 33.9% of maternal deaths, is the leading cause. 9 Of the estimated 536,000 maternal deaths that occur worldwide each year, 99% occur in developing countries, with more than half occurring in SSA. 10 Access to safe blood could prevent up to onequarter of these maternal deaths every year. 5 A WHO Global Burden of Disease report lists trauma as a major cause of death and disability worldwide, and traumatic injuries are projected to disproportionately increase in LICs 11, 12 where 90% of trauma-related deaths result from haemorrhage. [3] [4] [5] The lack of blood and blood products to treat this projected increase will be felt the most in LICs, where the blood supply is already dwarfed by the current demand.
Africa's population is expected to more than double from 1.1 billion in 2014 to 2.4 billion by the year 2050. 13 The majority of this additional population growth will be in SSA. 13, 14 By the end of this century, 40% of the world's population will be African, up from 15% in 2014, and 1.1 billion children under 18, or 47% of the world's children, will be living in Africa. 15 This population expansion will increase the need for blood and blood products, putting an additional strain on SSA's transfusion services. 14 Separate from the shortage of available blood, SSA faces numerous challenges to providing universal access to safe blood: the prevalence of transfusion-transmissible infections (TTIs) is high, the lack of infrastructure and human resources limits the efficacy and number of transfusion centres, inappropriate clinical use of blood leads to potentially unnecessary transfusions, and the chronic blood shortage is often exacerbated by unstable political environments and economies. 16 To combat some of these challenges, the WHO Regional Office for Africa has implemented blood transfusion policies that aim to improve the safety as well as sufficiency of the region's blood supply. 16 To specifically address blood transfusion safety, the WHO, in consortium with other international humanitarian organizations, has urged all countries to obtain their blood supplies entirely from voluntary, non-remunerated donors (VNRD) by the year 2020. 5, 6 Voluntary donors are considered safer because they are thought to have the lowest prevalence rates of TTIs. 6 Compared to other types of blood donors, voluntary donors are more likely to donate blood regularly, thereby increasing the availability of blood and enabling transfusion centres to maintain constant and reliable supplies. 8 This is particularly important in emergency situations when blood is needed immediately, or for multiple recipients. 6 The strategy of relying exclusively on VNRDs has been challenged: a recent literature review on blood donor safety suggests that VNRDs do not have lower rates of TTIs than family or replacement donors, and sole reliance upon them increases the cost of blood acquisition of one unit of blood by two-to fivefold. 17, 18 Most countries with donation rates below the 1% threshold continue to rely heavily on family or replacement donors, and in some instances on paid donors. 5 In 2011, 62 countries reported national blood supplies based entirely on VNRDs; 68% of them developed nations. 5 Forty countries continue to collect less than 25% of their blood supplies from VNRDs, and less than 9% of blood collected in LICs comes from voluntary donors. 5 Achieving 100% voluntary blood donation will be challenging in SSA where, despite relying on all types of donors, many countries are still unable to meet the minimum need for blood transfusions from all sources combined. 19 In order to limit the already existing blood shortage and maintain affordability of the blood supply in SSA, voluntary as well as family or replacement donors should be encouraged to donate regularly. 17, 18 Irrespective of a country, blood donation rates fundamentally depend on the willingness of individuals and communities to donate blood. In order to ultimately provide universal access to safe blood, it is imperative to focus on recruiting more blood donors. While a family or replacement donor gives blood because a family member or friend is in immediate need of a transfusion, voluntary and repeat donors donate blood out of a personal desire to do so. Blood donation campaigns with messages that appeal to the perceptions, attitudes, and behaviours that influence an individual's willingness to donate blood are therefore particularly effective recruiting strategies. Consequently, understanding and investigating personal and cultural motivators and deterrents to blood donation and structuring donor recruitment campaigns that appeal directly to that audience may bolster efforts to successfully recruit potential donors.
The importance of this outreach is evident in places where donor recruitment strategies have successfully increased blood donation rates. Club 25, launched in Zimbabwe in 1989, where students pledged to donate blood 25 times by the time they reached the age of 25, has been an effective and inexpensive way of targeting young donors. 20 Today, Club 25 International is a youth-oriented global community of blood donors, reaching members in over 65 countries. 21 The Club's social networking features and use of social media is particularly appealing to young individuals because it allows members to connect with other donors around the world, make new friends, share stories, and ''have fun while saving lives." 22 Voluntary blood donors in Ghana, some of whom became repeat donors, were recruited through a local radio broadcast, a low-cost strategy that appealed to the public through socially and culturally effective means. 20 Although previous studies have identified factors that influence blood donation in the developed world, research on this topic in LICs, particularly SSA, is scarce. While available literature describes some of the drivers of donor behaviour in this region, it remains unknown how to use this information to recruit the critical mass of donors required to reach the WHO minimum blood donation rates. Additionally, the cultural constructs that influence an individual's likelihood to donate blood are unclear. This literature analysis aims to identify common motivators and deterrents to blood donation in SSA and highlights specific interventions that have successfully increased the number of blood donors in the region.
Methods
Two researchers independently conducted a literature search using PubMed (1966-December 2014), Africa-Wide Information (1966-December 2014), and Scopus (1960-December 2014). All searches were conducted between May and December 2014. The results were then compared to ensure reliability and exhaustiveness.
Search strategies included controlled vocabulary terms and synonymous free-text words to capture the concepts of ''blood donors," ''transfusions," ''motivators," ''deterrents," ''psychology," and ''Sub-Saharan Africa." Search strategies were adjusted for syntax appropriate for each database/platform. [See Appendix A for PubMed search strategy.] Published original research papers that addressed blood donation motivators or deterrents, and were conducted in SSA, were included in the analysis. Results were not limited by language, date, or study design. Studies that did not specifically address motivators or deterrents to blood donation, and studies that were not conducted in the SSA region, were excluded.
The authors extracted data from each study, including the sample size, demographic characteristics of study participants, and study design (Table 1 ). Because each study used different terminology to identify various motivators and deterrents, the nomenclature was normalized so that a standard vocabulary could be used for analysis.
The authors used the set of categories (taxonomies) created by Bednall and Bove in their meta-analysis on self-reported motivators and deterrents to donating blood in countries worldwide. 23 Because the focus of their paper was not specific to donors in SSA, Bednall and Bove's taxonomy was not entirely sufficient for our purposes, and categories were adjusted accordingly (Tables 2 and 3 ). Due to the considerable heterogeneity in population selection, size, survey delivery, and use of qualitative survey methods in the available literature, motivators and deterrents to blood donation were categorized and then quantified for analysis (Tables 2 and 3) .
Results
Fifteen studies investigating self-reported motivators and deterrents to blood donation were identified, conducted in eight countries in SSA, all qualitative (Table 1) . [24] [25] [26] [27] [28] [29] [30] [31] [32] [33] [34] [35] [36] [37] [38] Sample selection varied considerably by study. Eight of the 15 studies used convenience sampling, 24, 26, 28, 30, 31, 34, 37, 38 three used quota sampling, 25, 27, 29 three used multistage sampling, 32, 33, 35 and one used cluster sampling 36 to select their subjects. Two of the eight studies using convenience sampling made attempts to randomize their subject pools. 31, 34 Nine studies used self-administered questionnaires. 27, [29] [30] [31] [32] 34, [36] [37] [38] These questionnaires employed a variety of methods including open-ended questions, multiple-choice questions, and rating scales. In two studies, trained researchers were used to administer paper questionnaires. 24, 32 Four studies included structured in-person interviews, and one study included focus group discussions and a simulation exercise. 25, 26, 28, 35 There were a number of reasons that people were inclined to donate blood (Table 2) . Pro-social motivation, the desire to have a positive effect on others or a community, includes altruism and collectivism towards family, friends, or the community. Altruism, the most frequently stated reason to donate blood, describes an individual's motivation to become a donor to benefit another person, particularly a stranger. Collectivism refers to an individual's motivation to help his or her family members, friends, or community. Incentives to blood donation are also important and among those, the desire to have one's blood tested for blood type or blood-borne pathogens, as well as public recognition for donating blood were the most common.
Similarly, certain common deterrents prevented people from donating blood (Table 3) . Most frequently mentioned were negative attitudes towards blood donation and perceived negative health effects caused by donation. Examples of negative attitudes include the belief that blood would be used for witchcraft or that there may be transference of character between donor and recipient of a blood transfusion. Perceived negative health effects on the donor's health included hypertension, fever, and weight loss.
Discussion
Greater access to blood transfusions would substantially improve health outcomes in LICs. The majority of individuals who require blood transfusions in SSA are young and otherwise healthy.
3 Unlike in HICs, where patients over 65 most commonly receive blood, up to 65% of blood transfusions in LICs are given to children under the age of 5. Nearly all blood transfusions in SSA are used for complications of childbirth, severe childhood anaemia, and haemorrhage due to trauma.
4,9
Limited transfusion capabilities contribute to premature deaths in this young age group and consequently increase the region's years of potential life lost (YPLL). Unlike crude mortality rates, YPLL focuses on the social and economic consequences of mortality, thereby giving more weight to deaths among younger individuals. If premature deaths are prevented, individuals can maximally contribute to society during their lifetimes. 39 In SSA, where the majority of blood transfusions are given to children and young individuals, stronger blood transfusion capabilities would undoubtedly lead to a decrease in YPLL. Many of the attitudes and behaviours surrounding blood donation are shaped by cultural backgrounds, general beliefs, and previous experiences of individuals and communities. Understanding these variables is paramount to the design and implementation of successful blood donor recruitment campaigns. Factors that influence an individual's decision to become a blood donor in SSA differ from those found among individuals in the developed world. 36 Strategically applying our knowledge of the motivators of blood donation in SSA will likely enhance donation rates. Individuals across SSA value altruism and are generally willing to donate blood to save a life. The WHO focused its 2014 ''Safe blood for saving mothers" blood donation campaign on increasing awareness about the importance of safe and timely access to blood as an essential component in preventing maternal deaths. 40 Augmenting this important altruistic motivator with additional common incentives to donation, such as a small gift item, public recognition in the form of certificates, or mentioning donors in newspapers or over the radio, may present a realistic and cost-effective strategy that encourages more individuals to become donors.
The success of Club 25 may partially be attributed to a campaign whose design is based on first identifying and then effectively leveraging factors that motivate young individuals. By understanding how the behaviour of young individuals is shaped by their peers and social norms, Club 25 creates a forum through which members can connect with other likeminded individuals using social media networks.
Campaigns whose design strategy factors knowledge of what motivates specific individuals and groups to donate blood have clearly had some success. However, the overall low number of blood donors in SSA suggests that, for many potential donors, the deterrents to blood donation may overwhelm existing motivators. Although an individual may be motivated to donate his or her blood through a genuine desire to help others, his or her hesitancy to do so is often driven by a fear of blood donation or its perceived consequences. Although some fears, such as the fear of needles, may be difficult to overcome, other commonly stated fears are rooted in misinformation about the donation process.
While blood safety and supply in the WHO Africa Region has improved, overcoming deficiencies in current systems will be essential to meeting the region's minimum requirements for blood availability. 19, 41, 42 Investigations of culture-specific motivators as well as deterrents to blood donation can provide important information for constructing realistic, targeted, and ultimately successful strategies to encourage blood donation. Further research is needed to identify what governs individual donor behaviour. Finding and implementing the most effective and culturally appropriate communication tools to deliver a health campaign message will help ensure that the message not only reaches the largest number of people but also successfully motivates individuals to change their behaviour.
Few studies have investigated the determinants of blood donor behaviour and individual attitudes towards blood donation in SSA; of the more than fifty countries in this region, only eight have been included in prior research on this topic. Our results can therefore not be generalized to the entire subcontinent, and more research from other countries is needed in order to fully understand underlying factors that shape donor behaviour in this area of the world.
The variability of methodologies used in data gathering and reporting, as well as the frequent reliance on convenience sampling and self-reported data across all studies, made it difficult to statistically quantify their results. By investigating the frequency of particular factors that were mentioned across all studies, we attempted to identify broad themes regarding what motivates and deters individuals to donate blood. However, given the limitations in the reporting and quality of the available literature, we were not able to synthesize more meaningful data that takes into account sample sizes, for example.
Our literature search relied on articles that are published in PubMed, Africa-Wide Information, and Scopus, and any literature that is available outside of these databases has not been included in our analysis.
Conclusion
Blood donation in SSA is a rare event despite the substantial need for blood and blood products. While the region has the highest burden of need for blood, it has the lowest rates of donation. Local traditions and cultures intimately shape potential donors' proclivity towards the donation process. Pro-social motivation, which includes altruism and collectivism, reflects a desire to have a positive effect on others or a community and is the most commonly stated factor that drives individuals in SSA to donate their blood. Incentives such as public recognition or small gift items also motivate donors, and may present realistic and cost-effective ways to augment blood donor recruitment campaigns. Perceived negative health effects and negative attitudes towards blood transfusion are commonly stated deterrents to donation. Many of these factors are misconceptions or culture-specific beliefs that may be the ultimate driving force dictating donor behaviour.
Culturally appropriate educational initiatives must be developed to address these issues. Public health workers hoping to create effective campaigns to increase blood donations in SSA must understand existing cultural barriers, and should not assume generalizability of their methods to SSA or from other parts of the world. To recruit the critical mass of donors required for minimum donation rates, existing altruismfocused campaigns in SSA must also directly confront deterrents to blood donation and deliver their campaign message using the most effective communication strategies for their target audience.
